Dietary supplementation with whey protein and ginseng extract counteracts oxidative stress and DNA damage in rats fed an aflatoxin-contaminated diet.
Aflatoxins (AF) are among the most potent naturally occurring carcinogens and aflatoxin-B1 (AFB(1)) is classified as a group-1 carcinogen. Since the ingestion of aflatoxins-contaminated food is associated with several liver diseases, the aim of the present study was to evaluate whether AF-induced damage in rats can be counteracted by feeding with whey-protein concentrates (WPC) and Korean ginseng extract (KGE). Eighty male Sprague-Dawley rats were divided into eight equal groups and treated daily for 30 days as follows: a control group (fed an AF-free diet), a group fed ad libitum an AF-contaminated diet (2.5mg/kg diet), a group treated orally with WPC (0.5ml/rat/day), a group treated orally with KGE (20mg/kg body weight), a group treated orally with WPC+KGE, and three groups that were fed the AF-contaminated diet and were treated orally with WPC, KGE or WPC+KGE, respectively. Throughout the experimental period, animals received WPC or KGE during the consumption of their respective diet. Bone-marrow micronucleus formation, DNA fragmentation, fatty-acid synthesis (FAS) and phospholipid-hydroperoxide-glutathione-peroxidase (PHGPx) mRNA expression, and oxidative stress were assayed in liver and testis. The results indicated that ingestion of aflatoxin resulted in a significant increase in micronucleated normochromatic erythrocytes (Mn-NCE) in bone marrow, DNA fragmentation, FAS mRNA expression and lipid peroxidation in both organs, and a significant decrease in micronucleated polychromatic erythrocytes/micronucleated normochromatic erythrocytes (PCE/NCE) ratio in bone marrow, PHGPx gene expression and GSH in liver and testis. Treatments with WPC and/or KGE had a significant effect on Mn-NCE or the PCE/NCE ratio in bone marrow. However, KGE or KGE+WPC increased PHGPx gene expression and GSH in testis accompanied with a significant decrease in lipid peroxidation in liver and testis and FAS-mRNA expression in liver. WPC, KGE or WPC+KGE treatments combined with exposure to an AF-contaminated diet restored all the test parameters towards control values, although they did not fully reverse the effects of the aflatoxins. It is suggested that the genotoxicity of aflatoxins can be in part prevented by dietary supplementation with WPC, KGE or their combination.